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mwt a c t m m t -r s m^^h-s^s . 

i£o 

KLT, Sgt*Ml3l&*^^7**&S-r5Xflfc, 

MfBfrilXgfi, 
8k, 

StT3lg2©Xgk£MI;^ 

Hutam i 2 ©ig^^ iiSfrffi&tf-jfLfcfn? 

So 

MEffllllfltlSffitt, '>&<k&. *?H©E*k, 14 
fg©*@ k © IS<£*Se b ft ©"<?& 3 d k k 

iKJEffliawttflwaa, '>&<k&, 2*oieiiK*5tts 

jHsffiSS#©*l*lt£ ft tigs k , 1tffiO*BRIffl« k<0B8« 
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2 

b ft t> cd r'fe 5 c k k -r s asi^ n- iw 

So 

[IS^rjj i o ] ISSS 6 lc#^T. 
#ttl¥ffiffl»f»0S§{co^T, &I3£g3;fty:f!t?©RM4 

Xfl^ff^T^S c k^^Mk-rsSM^H-^Taffio 

3£ftv«Btt*£dW4« i ©x@k, 

MIBIfi 1 ©Xg£ckoT£l££ftfc^tiSISS&£ffli->T, 

Mism^[Hiss©fFffi*'ff 3^2 <dxm tzmttct* 

mMm. 1 2 ] WaR^ 1 1 tfct^T, 

20 X©2fi©,£t;: ( fc-3-c, 7*— ^x^x^SJ-TSfc© 
T-& 5 c k $t k -T S HSSfFffiTJfc 
[«5f<ig l 3 ] ISsRrS l 2 icfc^T, 
MIBffl 1 Miit 

7*-;l/XAX*^-r5 2li©j^©0^, mi(DM.% 

i-s^#[i]s§ttffixgk, 

1WB3JB 1 ©«#®J»**«U !H2©g|$#[I]SSkLT£ 

MESH fc«fctflS 2 EHiBfiWOHtti: 
JO ©S^£, Miami ©,^&sfi!Blfl2©^c|£ii^5/NX 

^r<l^ftfe©7'$.S c k^#1ti:-r5[l]g§l¥ffi^!S 0 
[IS*J5 1 4 ] fiJRiM 1 3 Kfe^T, 

mmw. i ©jsa^©, Mtam 1 ©^[hisskAot < 3 
s©^©m^i ntL, ttmm 2 ©jsj-m©, Mia 

m 1 ©gB#@&fr£ffiTVK&©ii&&©*££Ou t k 

-rsk, 

tufas? i fei^m 2 ©gp5r@f§©5 ^o^fn*^s 

40 ti, MIEffI 1 ©jSMtttc I nfecfcOPO u t kg$tU *' 
■o. MfBlg2©jSk^L^v> t );-5K-rskk i felc, ffi 
Mi. Mfa^2©*feJ;tf I ntilb *^o, t5fB^ 

s *. o s <r k t -r s isisgfpffi77 So 

[IIJRISI 5] iifjRiff 1 3tc*3^T, 

Butagl 1 ©iSj^^l-©, fJaBm 1 ©g|5ir[ElSS{cAoT < 5 
S©fe«©m^* I n k U HUiam 2 OgSAKO, Mia 
SlOSP^IllSA^tHTO^ftCiKMiiDft^Ou t k 
50 k. 
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3 

MIEfg l feJ:l>"lf$ 2 ©SP^EJKo-? -eo^-f n*^--^ 
fa\ HUsESfS l ©jSfc-ttf 0 u t fcfg^U fro, MIBsf? 
2©j&fc.£t>*I niMU^^^ilt!,^ ffi 
7^, fflfHlg2©^Mmi: I nfc^tfOu t fcgg&U 
fro, S3ESl©jSfcS8KLa^J:'5£, 

[WsR^i6] Sth3**o^H@Ktoo^T, 7t- 
fufBfll*i0!®fr^t-3-&ifflSy- r- ft©#»fi"^&© 

ClftRJBl7] MESS I 6 Kfc^T. 

» i ©y- hftvimminftvftmtikmcmf^n 

gag l ftft t , SB 2 © y- h ©^fSiJWi^e©tgttf t* 
ffi:©Rg-e, ^/tfr^ftt^, ftusBigi ©y-r-fre. 

MfBI?S2©y-r-t:T'©&&£, X*- ;VX^xtL 

So 

[0 0 0 1] 

B8HH©Ji|-rJ6atB#»] #38BBtt, CMO S • L S I 
^F©^t°IS§©KH-fc*50^T, ^©ffi£#f¥ffi1' ; §&#r 

[0 0 0 2] 

<^*nSJ:aK, ^it>Kifiyn-bX©(fe,ot%# 
lSLTfe<^Wfr*i:TV^o OPC (Optica 

I Proximity Correction) m<D&m\Z-Wk1iftZ>Z. 5 
(c, vX7^©«fIBcJ:3y:^t©ffiOTfe^{c& 
D, JfoMt&otiL LftfroT, CW&OV 
LS I msaatrT'tt, Sir«fK«ii(fP.oti&^I*L, 
&h9>^X£tcigIE&Kff^-^>£:ig:£LT, £0 

[0 0 0 3] c©<fc5&19:fr&rTT*f;J:, SBg&'So^c 
EH-rs^ U tV *;W^xJi5£^©[HlggttHg©(f £o$ 

©5^ti;A7Jtcft^L&^©-C\ ^©{f Sof&flfe'E. 
5^St±, MttW (Statistical) &!*WiI3£fl?#T (Sta 
tic Timing Analysis) f-rSfcaASo 

[0004] m\Wsffiww&m>fcmm 1 o t lt, 

fS^©fiiiBfPa©ifP»o$CfBKfr*^t©t lt, « 
AfiS^flji&SfcOfr'feS (M.Hashimoto and H.Onod 
era, "A performance optimization method by gate res 
izing based on statistical static timing analysi 
s," Proc. Workshop on Synthesis And System Integra 
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tion of Mixed Technology (SASIMI 2000), pp. 77-82, 
2000. icmird „ 

[0005] -75, cmos stray- h x^ssnftfi 

^^IES©^a®W*Fr¥?SfcbT(i;, m^c^t^o 

^feSf^snftiHissi oos, 0 1 ok^&o&t 

yrsffV '^^77G= (V, E) 2 0 OfcioTSSi 
L, l0^77G 2 0 OlCfe^T, ^mTJ^vCOt/^ 

t, ia "o" sftfi "i" ^sffi^Htsftfetcs-rs* 

Aii5i*5Ri6 5 1 75 £fr*£o fto 
[0 0 0 6] 01 O^fc^T, fifcfg©fSH2 1 l {±, HI 
K§©±A7J>S^, ±ffi7J^££l>l§ay-h©Ata/J 

ztiznmmtz* ^v(c#is-rs«fP3 2 1 

1 t?HS^ftatMt©^,2 1 1 ti v©0£v O-p&O, 
M2 1 2(iv<Dl^,v lT**5c vOiiiO'vlfc 
ttfctZfi&^vMmm "0" fcJ;tf "l" 

[0 0 0 7] fft, StiAoKSROi&^V-XO* 
TfifflTtf <K©*v^>V^©^T'aD« 0 

734S^lCMf5-r5iST*aD5= fft, y57G{CfettSV 

-xfrev-y^tcMs^ifeiji^/^xfc-rso mi ota 

^©fttts^LT^&t^fr, £T©ft«:;fc{j(!l©£fr£ 
[0 0 0 8] £ft0 1 Ofcfel^T, #5gfl52 2 1 , 2 2 

2, 2 2 3tiniss i o o^mm-^wmv-v^mhx 
t/^o ^rt©£fflii©^«wj£-r5ttay- h©A^« 

fc^t^ASo WNANDy-h^NORy-h 

*^-f«££«, *-©*£&, y-brt©pM0 ssftt* 

n M O S £ *tJS"f 5c ft©fW75«f6ay- r- ©SSifC 
iSUT/gtS, SftSI*5*gfl5{cJS-rSj^**S^{*BB 
«C»fSL, aDSffi-T©0^fre.(±}fttte OttfficDiS^ 
©OjS^AOs fe5iS?©l^fr5ffiftSe U*ffi©4S3 
?© 1 jj&cASo 
[0 0 0 9] iSTvCff "0" *eifi$^5ft46t£:g-r 
«S©SAaS*d0 (v) , fit "1" *<5j«*ti:5ft 
i6^S-rsS©gA3i^*d 1 (v) fc-TSo t3S§©& 
SfvCMtSdO (v) . dl (v) ^ ?77G± 
©fe2>i/>^frS v 0, v 1 St'Ol^/UId (v 
0) , d (v 1) Sc^n^ftttfS^-ttrSo C©fti5, § 
Se= (v, w) fc»LT. fS^fit%i|fli?vfrP,S : ?w 
£{3ff3©fc:M-t£)I3££, (e) tLT#^. 

■So 

[00 10] C©i-5*r+)-'f 7^?77^ffi^T 

fto 

[0 0 1 1 ] 

IfflRtffflikL&ofr&Wm Lfrb*fr&, H9tc 
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bnyryyy h<D{m&mM^ic^mmti^^o Lft 

[0012] m&^nMt>*><on&i)m^m^. 'Mm 
[0013] iwfaorantcss^ *«wt±, menasa© 

So 

[0 0 14] tft, fiasofitB-eti, ffitOP B 1^fe^So 
[0 0 15] fi£*©#i£T?(i, MUCttf^aU-fa 

v^5 0 c©ft#>, ^wiew-w^fia^^^s, tft 

[0 0 16] 7*- ^X^XtCte, HaW^C^O/^Xt 

;l/X^Xfctf&S<, fflx-kt Hi lKfeVT, -ffiJx-TS 
ft^-z, /zT«JP£*l5 2lI©ANDy--hG 1. G 
6%ffi3<t:5ft^X{c:j3</ v r, G 1 © z UW-©A7J x £ 

"l" ia, G 6 CDtH^J y ^ "l" tcfSJ;-5*^x 
tf, f!ffl«7*-/VX/SXtCtB5rr£ < , £ft- PJxJf 

(X, M, Y) fc^-5St*8«9^5lJi: (A, M, B) t 

m\tt%t, (A, M, Y) Sfttt (X, M, B) 
[0 0 17] fft, HaW7*- /VX^xfc, AF^tcj; 

[0018] mt^nwmcm.^ *mwa, mm'&z 

fF«wja^<fe0iBi±*-&sck^Mi:-r?. o sft, is 
w-wmo*»iHiK^&, 7^-^x/^x^m-rs^s 

[0 0 19] 



f*K, ISjJcJI l ©^tfSli; isiwm© 
««Hiec^StiftEI8R±, Sifttilg^^©'^© 

ffii5B8^*a-r«MH«is«*#S9b'r, wmwv*m 
[0020] mxm i ommc &%>t, mmm^com^ 

[0021] ^ut, mnv%2<Dmir*t,t, mammm 
[0022] tft, M!Sii>R3ii 

[0 0 2 3] $ft, M*IS4©?6WT*{±, HuEli*Ill 
[0 0 2 4] ^-LTs flWSS 5 ©3£BBTti, fltBISsR* 

4 ©fgi^icfctf sw-stoi&. HijiH^77A^-rT'tcii 

T * ft ft 1 1» J^tc-O I^T , ftuf Bit tgft^flMSfc <£ tf 
tBB|gi«1fffitS^^Tji^*kHulE*^S-raS- 
jo jjStk(!!)ttfl6offi|J8H*i:ftlHW*JB2©Xfii:ft* 

ttitemifej;iy : ^2©x^, jisiE^^ti-icbft 

[0 0 2 5] Sft, M*^6©^T*ti, MIBIiJR^l 

nii^is^fiSc-raxe^ii^T^afeofrao 
[oo26] fit, m^M.i (omh-vit, mmnim 

40 6 ©^lCfe^5ffig|#1tW^«. < k , *?P^ 

©KK t , 1tRg©fflBiBH^ k ©il^a b ft © t -r 

So 

[0 0 2 7] Sft, fg*«8©fSai3T-ii, flWB»«JS6 
©fgBflfcfelj-afflM'tfttlt^fi, '>^<kfe, *?©IrI 
tfc. 1ttg©ffllBM^i:©ii«^Lftfe©k-rao 

[0 0 2 8] Ste, a»*3S9©«Wt?ti, MIEIS*JI6 
©^WlcfcltafflM^tt'lt^fi, '>%<kfe, 2*©E 

^k©M^*^Lftfe©i:-raa 

50 [0 0 2 9] $ft, 1 OOSSWTtt, WfBW^II 



-4 



7 

ttf¥ffifflm^0&©W77hk%gKbT, MfBffiH 

«fitiss*^-r s xg*fii * T ^ s t © fc -r s . 
[0030] s/t, 1 1 ©^fr§tbfcis$-m 

xgic^oTifS^nfcHfiiam^ffl^Tiufe^aiiiss 

©fMSrtT 5 IS 2 ©Xfg k fc & ©T'& S 0 
[0 0 3 1] ISsRJll lOSIWCJiSfc, 

sso-e, ffiasic. fro, mamBottte* 

[0032] fits iwssi 2<omi-v&, mm* 

itf8&;Bi^s*.©fcu mifa7^-;vx/'?x'is#a«, M 
iH^ams^s-r 7 7±© 2 {@©£e ^ 0 r 7 *- ;v 
x^x£^n-t 5 & © t 5 o 

[0 0 3 3] 2 etc, MjRJS 1 3©5I^T*«, MtatSsR 
« 1 2 ©fgWcfcttSKS 1 ©Xgfiu 7 *- 7bX/^X^ 
2 ffl©j5W>"5%. fglO^SrATjkU 312© 

&%tbtibir%m 1 ©ap^mK^ttmr ssp^@Kwai 

Xgk, D(nE»10»»iaiME*lliU W2<0i!»ll» 
k bT£$iT£8ftf»«lixek, ffilE» l *5<fctf8l 
2©g|5#@S&i:. £ft£J£W©ls!8&k©&a^ MIBUS 
1 ©j£fr 6MIBI! 2 ©/Stefan 9 /^Xfr#3E L*VJ: 5 
Ks 5 aiJ^@K««^MXS k fcffi* fc t © k * 

So 

[0 0 3 4] *IT, si>R*fU 4 ©I^Tti, HufBlft* 
JRl 3©^KfcntSgp»[5ISSJS^MXSa, msBIS 

i ©*ijw©Mfam i ©§i5^@^A-3T< ««©*&£ 

©!!££: InfcU busBIS 2 ©^^©tulB^ 1 ©Sflft 
|HlSSA^tBr^<U©ll^©^«:Ou t k"t3k, bu 
G£ l fc«fctflB 2 ©»#®tt©3 5©^* h<P-#B, 
iutBsg 1 ©J^Mt>*(C I nfciOFO u t kjgliU fro, 

it, H5fBH2©iSfei;t?l nttmU fro, huIHMI 1 
©j£*J<fctK>u t kmib&^£?e, SSftfc&S^S 
i>©k^S 0 

[0 0 3 5] f fc, 1 5©^T*{4, MiBfi^JS 

1 3<offflKi3Vz&ft®imRS£mjMit. mmm\ 

©j£fcW©iiuBB3S 1 ©SR5)-|HlEStAo-C< 5&©tei&© 
i ntl, tulB^ 2 ©j5tW©HMBf& 1 ©gfl^0 
BSfrSffirvKS©*?^©^^ u t ttst, WIB 
|gl fc<fcO : m2©gP53-lH]SS©-5-5©t/^tifr-7afi, mi 
IBfllOiSfc^O-'Ou t kffiftU fro, fi!B^2©£; 
J3<fctf I nk&^b&t^lc-rSkkfc^ fflrmi, 
HiBJ5 2©j&MtfK I niiiffOu t kj&KU fro, 
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Miami ©^k^b%^<fc-5t, »«*«£•**«>© 

k1"5= 

[0 0 3 6] £fc, 11*11 1 6©fg0^frmUfc^#l3 
^tf-^m©maiH]ES^O^T7 ; t-^X^X^ffltB 

-ra^rikLT, Bfiiam^iPissfrfli-a^iia^-hrt 
©#fliijaHi^K©?Sttfb3feff £ffl^T, MIB7 *-;VX 

[0 0 3 7] ^bT, WstUgl 7 ©f£5ET*&s MIBIijR 

is 1 6 ©^wcfct^r, m i ©7~- m^nhmi^s 

Emm. fcm-$%mmmimr*&z>?s, miBetm* 
* o jg bftv \ b rdi k g 2 ©y- h mmmm^ 
^©iSii^ffkwHT'^jtA^brckt, Mtam 1 © 
y- hfr e.fjiBm 2 ©y- h *-e<D«K*7^— ^x^ 
xkbT^m-rafe©k-r5 0 

[0 0 3 8] 

[f£B£©SyS©^10 KT, *?§Hil©^ffi©)BMtO^ 
t, 0S*#BS,b^frP.|tt^So 

[0039] cmi co^mmm) fstmnm 1 ©^ssb 

20 ffit?B. [MfSO^iS^vtCfettag^JIfS©^©^ 

?vtfi "o" *immz>rcMc i £-fz>M<Dm±m%: 

ttdO (v) , « "1" fcfcfcBT**© 
11^5151* d 1 (v) kfSo 
[0 0 4 0] t:-fK?WC N 4A6nrc@liS^, 01O(C 
^•T<fc^^7-9--r^U-y^y57G= (V, E) K«fco 
-cmttZo §ge= (v, w) (cWbT, fl^W^rS 
? v^SSIS^wKga-rSfeftCSI" (&e©H 
*) t (e) t, »*SE«fcbT»5o *C##aiEM 
30 (fi, o 2 ) fSStOtU jffiit (e) ©¥ 

2 (e) tm-ta -T%t>^> 15St (e) ©St^gggBfl 
Kf (t (e) ) tt, 
[fkl] 

^»-^s-4 d! S# t ] (i) 

[0 0 4 1] ^iC, E^*KSbfcKe©S^t (e) 

^flj-e^na{fso#?rfifofe©k-r2>o 

[0 0 4 2] l^fU SB»cM)SbfcKfr^v, w©0j^ 
|H|±^Me0= (vO, wO) T*&3*§n\ ^v, 
w© 1 jSjSJX^^Ke 1 = (v 1 , w 1 ) fr#frt~3 
fr, ^©SSEt (el) ©ife>0#(±]i^t (eO) © 
ti60tk»itk«i/^*l/\ tfc, fivfrf.2*KJ; 
C0^ e ' = ( v , w' ) , e" = (v, w" ) frtHSti 

e" ©}15it (e' ) , t (e" ) ©fcf e>o#teffij£T* 

50 liftv^o c©i'54l^-*'yhK»JS'rs«© 
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m (e' , c" ) KWLT, WStr (e' , e" ) 

(liay-M^SnS) Ke" ©aSJ:i48U7-"t7& 
fl»IScr (e' , e" ) =0W» 

[0043] nay-hKMJSbfcftfc^oas 

iC-O^XWtWt&o tmMV- hO^SSfwK "0" £ 

ftii "i" fcearrsfc^g^ssAasfc, y^? 

G±©jS w ©0jSw0 Sfctt 1 j&w 1 'VOUA^Xfid * 

d (wl) =max [d (vil) 
KJ:oTfHn?#S. *CT», &A*Jvi ©lj£vi 1 
fribv/tD 1 j£w 1 CSei 1 = (v i 1 , w 1 ) £rttU 
gei KDSSt (ei 1) ttA^viAS "1" KSot 
A^tti7JwA^ "1" KHZ&X'OmStlrZc 
[0 0 4 5] ~15, ANDy-HOffitjw^r "0" 
2>fcis6tcS-raii®d (wO) a, —OOXtlff "0" * 
m i n [d (vi 0) + t (ei 0) 

<fc 5 d&xSo 
[0 0 4 6] LfrU v i ttft©£T©A73 v j *M ©If 

20 

★ 

(vi 0) + t 



(6) «rHI 2 0 0 2 - 2 7 9 0 1 2 

* (wO) feitfd (wl) icttfSS'SSfc&Ji:, if©£ 
[0044] gr<r\ may- h A N D y- h ©»£* 

SfTtSo ANDy-KOA^]iS?*vi (l<i<k) 

KWf&W&d (wl) (i, £T©A7Jvi A^ "1" \C 
ftoTA^©II#fSlT*&5A^ £T©A7Jv, A s " 1" 
£^o*fr©TT\ 



d 



(wO) 



(vi 0) + t (e i 0) 

d (w 0) =m a x 



[d 



+ t (ei 1) S 1 £ i£k] (2) 

ATJvj (j * i, 1SJ Sk) "0" -e**), d 
(viO) +t (eiO) <d (vjO) +t (ejO) T? 

d (wO) =d (viO) + t (ei 0) 
fcftSA^, d (wO) It, 
1 < i Sk ] (3) 

★ fcft£A>P>, SI ^ i ^ ktcWLT. viKHO^T« 
A7JvjA s "l" fc^S^tocMDiEOfc^-lcti, w£ 
"0" ICf Sfc&fcg-f 2>aS©*T*gA©t>©d (w 
0) (4, 

(ei 0) I 1 < i £k] (4) 



[0 0 4 7] filT% &A7Jvi©0j£vi OA^tHTJw 
©Oj&wO&cSei 0 = (viO, wO) ^rttU Sei 
0 ©affit (ei 0) (4X73 viA s "0" ICftoTA^m 
73wA^ "0" (C&SST'CDBSWfc-fSo 
[0 0 4 8] CcD^^KLTANDy-brtSP^S^M 
fttlU ^©aS^&SCtC^oT, SiSd (w tV 
d (w 1 ) =m a x [d ( v i 0) 
d (w 0) =m ax [d (vil) 

[0 0 5 0] LfcA^T, &A77vi©Oj£vi OA^ffl 
7Jw© 1 j&w 1 lege i 0= (viO, wl) & 
A7Jvi©l *v, 1 A^tfJ^wWOj&wOEUe i 1 = 

(vi 1, wO) £ttCt3„ Kei OOM&t (ei 0) 
fccfctfei 1 coaSt (ei 1) It, ^tl^'ftA^ v i A"i 

"o" (c&oTfrp.m7jwA s "i" K*5STcoB#ng, • 

d (w 0) =m a x [d 
d (w 1 ) =m ax [d 

[0052] Lft^ot, 0Ry-Hc2trs&©wt 

ANDy-hWf^t^feO, NOR y— H 

tc*f-r s$©Wt75 n a n d y- h t isHit? 

fe3 0 CMOStfi^-y-hcDJf^fe, NAND (NO 

r) y-v corns tmmic&ttw,t^\ 

[0 0 5 3] LA^LftA^, XORy-h«±f^tCi4. 



Hi) , d (wO) CD^fftfcS*«»*£ffl<' , 'TH-g-f 
[0 0 4 9] *C, fiay-hA<NANDy-KcDif^ 

[c-d^x, mtmKwmtSo corns, ±m<oa 

(2) , (4) tCfcV^T, m7]w% "1" KtZWi&t 

"o" £-rs«^fc%An#^.sf£tt*coT\ asd 

(w 1) , d (wO) it. 



+ 1 
+ 1 



(ei 0) 
(ei 1) 



1 Si Sk] 



1 < i Sk] 



(SfcfiNOR) y-h 
(wO) (NORy-h 
(wl) (NORy-h 



(vi 0) + t 
( v i 1 ) + t 



A7Jvi©fii "0" A^ttJTJw©^ "0" K-^SCfcfe 

snts "i" ic-rscfcfc&So sft, Advice 

" 1 " A<tB73w©tt* "0" {C-rSCtfefetltf " 1 " 50 



(5) 

(6) 

♦fccfctA ATJviA^ "1" lc&oTA^{H77wA^ "0" 

tc 4 5 s t? co ^rta 5 o nay- h a s- * ©*§ 

k = i fc-rnt4*±t/\ 
[00 5 1] nay-hA^oR 

©tinted (w 1) ) fc^fctfd 
©*§-£•(;}: d (wO) ) It, 

(e-,0) I l<i<k] (7) 

(ei 1) I lSi^k] (8) 

tC-TSC ttSSo CWfcfe, A7J v.OOj^vi OA^ 
JHTjw^O^wOfe^tfl^w 1 SeiOO= (vi 
0, wO) fe^tfei 0 1= (vi 0, w 1) £r^-ft€ft 
ML. A73vi©l*vi 1 A^W7Jw©0^wO*3<ttf 
1 j5w HZ, gei 1 0= (vil, wO) fccfctfei 1 

i = (vi i , w i ) ^^n^n^-To cnf>ogei b 

b' = (vib, wb' ) ©IMt (eibb' ) it, A 
73 vi ASb{CftoTA^m73wA<b' iCteZZr-^mS 
T'feSo CCT\ b, b' tiV-fnt, "0" 

" i •• ©^-rnA^s-r o 
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(7) 



// 

[0 0 5 4] CO±5KL"CI«y-hrt»Ott**« 
-Ttxii, 7W^'J7^^77G= (V, E) {Cfc^T 

2r/W<X3I&©lgffifcft5o 

[0055] *fc, May-hrtoii^wti^o^to 

[00 56] NAND^-h, N 0 Ry- h ffttiCM 
0S«£y-h©»&, tt©ili£t (eiO) fc^tft 
(ei 1) It, ^(Df-hVXtlvi A^fcTTSpMO 

idsat, igUnr^tiu^MC, fcitfy- hiti±©AZ 

dsat ttfcf So **itty-r-ftL©tf&oif 

l@«l±VthOJt^fc|5l1$, B^iES^T-a^nS© 
T\ X^y^yiiM t (eib) feT£JS#ftN (ft. 
o 2 ) k&3t>©k-t3 0 

[0 0 5 7] y-hftL©tf5o£B\ BM^StfyS' 
P. ©fit k V- V ft L ©fc£ £ k ©M^A^fc'-eft: 

W7^b^#— va^RafiP, y-mw, tissst 

M«ftLBlF©fg**46, y-hftL©(f&0^%^ffl 

tscfctft't, ^nA^x^yf-yy)!^©^^ 



/o 



^2002-2 790 1 2 
12 

* 7>^x £ tc^js-r 5jR©as©{* 5>o # 

(e' , e" ) tcMbT, tBflS^tSt r (e* , e" ) * 
O^aSA-TSo N ANDV- h^N O R^- hi-XH©sm 
ffly-Hct, d©<fc5i8:*Blii*#*.So ffiBfltfft^* 
afctt, fflPf^r (e' , e") =0kLTfetttfJ: 
!/•>«, 

[0 0 5 9] ffiH^S©{i|H]i;!iay-M^^t^ 
3SH±f£tt%©"P\ B&Sy-MC^tftS&e' , 
e " ©5iJ£ajtoi:T-aD 0 „ r (e' , e") = 0 ft 
Z> 0 NANDy-h^NORy-bOf dKH, 

g&3fffiHi©M0 SlCttJSLfcS e" . e"©}15ife?4 

[0 0 6 0] S3^©Sf So^^ffiffiA^feS©}*, l^-* 
■y h©Ba^tcMJSb/ilSP s g*P.t) : tc-o©siay- r-fl 
©SF^rcltT'feSA^, S^tffllico^ 5^*515 <t a 
& (^[6]) /Ua#SL4l/\ LfcA s oT, -0©^X 
±©k*©£?£&k:*fLT&, ^fta©Si£ti3Silin?& 



[0 0 5 8] 



DR2] 



:©J:^*3i^©(ie>otti, 



20 [0 0 6 1]^, Hay- h fc J:tfE»©jl§E^fe 
Jcttt-n&OffiHBWMtflaVT, *f*fc-rsi!i&©ili£ 

©*^i©^it»Kov ^te$-t a c 

[0 0 6 2] flfUlftR [x, y] =p*jfOlt*St 
xfccfetfyA^ ^n^niE^^N (/ii, 01 2 ) fc£ 
tfN Cfi2. 02 2 ) fcLTV^Skt, t (=max 
[x, y] ) ©¥*£/E x p [t] k^j&V a r [t] 
», t A<2gft©J££#fli#-r£kifi*H-f5fc, oi- 
02 = p-l=OT'to , ti/^M^ 



Exp [ t ] = fii • <£ (/3) +f«2 



V a r [ t] = (pi 2 + oi 2 ) 
+ (ftl + p.2) 



CCT% 



/?=C".-ft) /a 

^ )= i exp [4] 



•(id 

•(12) 
•(13) 

•(14) 



<& (-0) +a • <f> (/?) O) 
<D ((3) + (p2 2 + 02 2 ) • <J> (-|3) 

a • 0 (0) -E x p [t] 2 (1 0) 

©fflMilfCR [t, z] fct, z k xfcitfz ky k©*@ 
g8«»tfs fti?nR [x, z] =pl, R [y, z] 
= p2t'fe5fcf, 3^iStx, y, z©ZE^flJ*fflO - > 
T, 
[S3] 



40 



'(15) 



k1~3 (C.E. Clark, "The greatest of a finite set 
of random variables" Operations Research, vol.9, p 
p. 145-152, 1961. icfflm) » 



[0 0 6 3] 2 tt, ESI^t'Sf 



:z fc 



[0064] cne>£fijffl-t5±T\ swcia-rswT 
©^A^sk^So 2^sxi, x2(Dmm%&msL% f 

(XI, X2) fcLfttt, X1 + X2©TOEX P [X1 

+ X2l k»$JV a r [X1 + X2 ] tit, 
[ft 4] 
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(8) 

13 

Exp[x, + x 2 ] =L:Il (x, + x 2 >/(*, , x 2 )dx,dx 2 

= M + /^ (16) 
Kar[x, + x 2 ] = + x 2 - fi\ ~ Mi J'A^'^Ai 

= ct i 2 +ct 2 2 + 2-Cov[x,,x j ] (17) 

frS, TfC^-rS (1 8) , (1 9) KJ;oT*i6Ctl 5o 

Exp [xi + x 2 ] =Exp [xi] +Exp [x 2 ] (18) 

Var [xi + X2] = Var [xi] +V a r [xz] + 2Cov [xi, xz] 

(1 9) 

[0 0 6 5] CCX\ Cov [xi, X2] &#mtn?& *-Z*5E*«*lT^3„ 
ffl§I«£R [xi. xz] ttit, #A (2 0) *20 

Cov [xi, xz] = SQRT [Var [xi] Var [xz] ] • R [xi, 
xz] (2 0) 

3gfixi, xz, x3©«8sfflKra& i S:f (xi, xz, «xz, xs] ti, 
x3) fc-rSi:, xi + xzfcx3©£:#$tC o v [xi+ 5SS [it 5] 

Cov[x, +x 2 ,x 3 ] = J^ Jl J^(x, + x 2 -flfe-ft)/(w.Ji)*i*A 

= J". f!„ [!„(*, - «X^J - •*! .'3 )*1<M*J 

fa -^x* 3 -^>/(*,.* J ,x ) )<fc 1 A 2 *fcj 

= Cov[x,,x ] ]+Cov[x 2 ,xJ (21) 

ft»6. M(2 2) -CfW-tSilfctf-CSSo 

COV [X1 + X2, X3 ] =CoV [XI, X3] +CoV [xZ, Xi] 

(2 Z) 

[0 0 6 6] 4*6tlft^7»!:ti, I«aM#«»f?<E ★ [0 0 6 7] ^7©fft)^^W&*^, jl£ t 
-TSo ^CT'CCm i&bfcSfciflJfflLT, 2*W (e' ) fct (e") tttfcitt»*»>» t (e*) =t 

mme' = (u, v) , e" = (v, w) * 1 *<D& (e' ) +t Ce" ) fftUlA^^ 3JW>£ (2 

e *= (u, w) icmm-rz^mzB-?* * 3) , (24) *^5fto 0 

ft (e *) = /i (e' ) +n (e" ) (2 3) 

o 2 (e *) =o 2 (e" ) +o 2 Ce" ) (2 4) 

[0 0 6 8] ±5$©i£ (2 0) , (2 2) 40-£rp (e *, e) «, 

6, t (e*) tftii©fteOii5It (e) fc©fflBB^f&& [&6] 

/:3 ( e -,e)={ C T( e '>p( e ', e ) + <r( e ">^",«)}^v'^(« , ) + ff 2 (^") 

(25) 



#12002-279012 
74 



Tl#e>n% 0 etui. 



[»7] 



(9) 

15 

i. \ Cov[t(e\t(e)] Cov[r(4f(e)]+Cov[<(e' , M <; )] 

& - e >= 4>w wm 

= cr(e'> u(e} p(e' , e) + <x(e"} a(e} p(e" , e) 
<x( e >M*')+"V') 



&m 2 0 0 2 - 2 7 9 0 1 2 
76 



■(26) 



C©£?KLT«&©^*FloT /O * [0 0 6 9] n £»IE£#*©W*ffifflI5S f Cxi. 
p (e*. e) =0 T'fcSo * 



/(, 1 ,, J ,...,«J = ^exp[-i(x-^(^Xx-^)]- 



•(27) 



t^F,n5„ CCT% (x-ji) fci^Wk (x- »tt?**o $fc, oijS, 
,i) t « (x-ji) ©fiS^^h^SO, (x- [»9] 

fl) T = (X1 — (11 X2 — fl2 . . . Xn — fin) 8: 



(T.ovo-,, <r 2 



■(28) 



^*n**Wtfr*rc*?>, o'J= (o.j) ★ [0 0 7 0] «B«RpO2SE»iE«»*<0«*««B 

Sfc I o'J I a^offJfJS^feSo dcr\ ft, o 2 , »f (xi, x 2 ) a. 



(29) 



(30) 



a4Mfl«M&*. ♦KTfMWPro [max [xi, x 2 , 

[0 0 7 1] ^LT, nS»©5MSfflKBBS*f ■ 1 ^ tt > 

(XI, X2 xn) fcf Sk, £T©f»#D ♦ [»1 2] 

/V o[mox[x, , x 2 x J 5S Z>] = t f". . . J". /(*, , * 2 x„ >fa,<fa 2 . . . «fc. 

(31) 



-p-^xSnSo Sft, St*P r o [max [xi, 

X2 xn] <D] tffg^ftfdiSYlilTe&S* 

K - J2„ 1?, - - ■ J /(*■ • *2 ^„ >Ar, tic 2 . . . 

So 

[0 0 7 2] <3ffiS»*IW>5»Cfc, ±.mi,Tzm%*m 

"So 



*<fc?&D©{il&, 

[ftl 3] 

(32) 

[0 0 7 3] -t&fr-e, ^y^l&TOjiv (v6T) 
^©ISvWIEd (v) ©^P Or&b^WE x p [d 

(v) ] i»UVa r [d (v) ] ) fc, fV**£T 
©j£v, w (v, weT) fS©5I3£©*BllB«R [d 

(v) , d (w) ] ^jRfeSo cnsA^fe^nntf, 
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(10) #M 2002-279012 

18 

^jr^;WUIgmax [d (v) I v£T] #D *<D»flJ«P^5«^K:ti, S (3 1) £DT?« 

£CFT*&5«*a, ^r©d (v) a\ I t laaoiE #u 

a»*%-rst«oi:LT, S(3l) fr€.**6ti*o * B&i 4] 

4f", fg. ...Jl fea - A -] (33) 



ttf> 

[0 0 7 4] CttSaaWWfcioTSi&SCfctf'T? 

#a#, c®*#, ftnictmmm^frZo tntw 

LT, S (3 3) %jBB##"CiS«-*-fttf, WTKiS"* 
(S O) ~5S (15)) fcfcOfibffl^T, * 

[0 0 7 5] tcFT-fi, ft&WO&fcjiffi (ii&SV- 
Xu (ueS) A^v^Oll^Xl) *d (v) , * 
OWfeitf^K^Wtlm (v) (=Exp[d 

(v) ] ) , s (v) (=V a r [d (v) ] ) 
■to <£%IC, 2i^v, vV\©HAiBid (v) , d 
(w) ©W<D*BI8«»* r (v. w) (=R [d 
(v) , d (w) ] Sfc, j£vvDitAiB£d 

(v) fe&eCil&t (e) fcOP^OffilB^St^c 
(v, e) (=R [d (v) , t (e) ] ) tAfo 

[0076] hi it*mm<owi i <Dmmmm^<%%mm 

"Z?«, 7^^U7^^77G= (V, E) tCfcVT, 
fitflffl^WIIW 5 (topological order ) T\ V-Xfr 
p,g.^ v (veV) -MDgAil&d (v) o^j&H-S 
fS. COftfet, BIT©** (A) (B) (C) *'Ht 
K/SOfrO.fc'S&J&DHi^F r o n t tf^.5o 
[0 0 7 7] (A) Mv (v£Front) 
T, ft*jK£d (v) ©¥i^m (v) tft%Ls (v) 

[0 0 7 8] (B) ffit©2}£v, u (v, uGF r o 
n t) CttLT, KAil^d (v) , d (u) ®*0M{& 

&r (v, u) tfgmrefeSo 



[00 7 9] (C) Mv (vGFront) 
T, g*iK£d (v) fcffit©fte (eSEE) t 

(e) h^mmmic (v. e ) *<mo-e*s 0 

[0 0 8 0] Sf, A^lXSS 1 1 tcfcl^T, iM*@S8 

rt©*ns?o«ttB8^a-riiiBiss i k mutate 

(w) = Exp[</', (w)] = m{y, ) + ,u(e, ) 
s/(w) = Var\d, ' (w)] = s(v, )+ a 1 (e,)+2fi&} tr(e, > c(v, , e, ) 



KB8«*«-rtiBiSI««« l 3*A*cra 0 HSS'ttfRl 

[0081] tm&muMs 1 2tfe^T, m 

t±, Front = S (V-X©#1&) tU Mu (u 
GS) KftLT, m (u) =s (u) =0t-T5 o CCD 
^-a Front OS^S^OffiM^Sfi^TO 

^tcti, ^n££^&cceffl&&t?cfc&t?#3c ^ 

[0 0 8 2] SttH^SftflitrWieS 1 3t 

te^T, trs^smes 1 2cfe^Ta*?snrctni 

^cDltS^ff^o ^LT, _h<D£fF (A) (B) (C) 
fcififcLOO, frfe4^iw*SI^-F ront £ Aft So 
[0083] 1/^, I^Front©Mvi (i = 
1. 2, -, k, -, h) tU A-3T<4fttt£TJIl 

ftt"Sft46, j£wfcAoT<3ft£ei = (vi, w) 
30 (1-1. 2,-. k) fc-T5„ £fc* i±JTV><S (v 
i, u) ©MuA^TFrontU [w] CtSnt 
US? J^&J&vi (viSFront) <DMn*E 1 i 
mi n a t e ksB^"o 

[0 0 8 4] fcSV— XA>f)Ke i = (vi, w) ^Ho 
Tj&w^SS^xogAjISi^d' i (w) fc^fi:, 

d' i (w) =d (vi) +t (ei) (34) 

•C&SfrS, S (1 8) ~ (2 0) ^rffl^T, d' 
i ( w ) ©^pS|m' i (w) tftWLs' i (w) 
[SI 5] 



(35) 



[0 0 8 5] Cut?, Rei©ii5£l±, viEMSfOJ: 
5ft^X±©ft<0iSitfeffijtT*&SA^, d (vi) 
i:t (ei) fc?fiijiT-fe0, c (vi, ei) =0 VS> 
5o LfcA s -3T, 



s ' , (w) =Va r [d, (w) ] 

= s (v,) +o* (e>) (36) 

[0 0 8 6] *fc, S (2 0) , (2 2) ft^, s 
(u) *0*SfiM«^u (uSFront) fe*t>*ffi 
lOgc (e£E) {C*ftT, 
50 [»16] 
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oie}c<, = cr( e >c(v f , e ) + CT ( e ,> v(e}p(e„e) (38) 

r\(w,«) = y^Kv,,«)-^(eJc(», e ,))/VV(>*) ( 39 > 



c 



( (w, e ) = y^c(v„ e ) + ^,>p(e„e)j/^) (40) 



r' i (w, u) = 0fcLT*5< o MS^X©***^. (w) fc**. tftW, 

[0 0 8 7] M^, V-XvO*^6ei = (vj , * 

di (w) = max [di 1 (w) I l£Sj<i] (4 1) 

a 4p di-i (w) tus-rs^^^-r^s 

[0 0 8 8] 956*^ di (w) =d' i (w) T'&>* tZ-. ^3*^ 

mi-i (w) =E x p Cd i-i (w) ] (4 2) 

s i-i (w) =V a r [di-i (w) ] (4 3) 

ri-i (w, u) =R td i-i (w) , d (u) ] (4 4) 

ci-i (w, e) =R tdi-i (w) . t (e) ] (4 5) 

WWiaOtZ, (4 6) ~ (4 9) ^feSCi^xSo 
mi (w) =E x p [di (w) ] (4 6) 
si (w) =Var [di (w) ] (4 7) 

n (w, u) =R [di (w) , d (u) ] (4 8) 

ci (w, e) =R [di (w) , t (e) ] (4 9) 

c<orcisb, s (so) *m^%o 

di (w) =max [di-i (w) , d' i (w) ] (50) 

i = 2o*^6«Ki-kS-etmcu d ( W ) m ★ [w] es*LT_bo*ft (A) (b) (O 

*w**^F ron t KAtlSCfctfU Cfctf^*. 
SS. fiwmFrontiaftfttl frfcfc&S [0 0 8 9] di(w) ©##li, * (9) ~ S 

Front = (Front — El iminate) U ★JO (15) , t^W, 

a = SQRT [si-i (w) +s' i (w) -2SQRT [si-i (w) s' I ( 

w) ] • r ' i (w, w) ] (51) 

%m^XitWtZ>v CC1:\ r' i (w, w) =R [d 6 Hfcl 8] 
i-i (w) . d' i (w) ] (4, * 

r;M-* H (*U (*)]= ^mMA'M 

Covk., (w\ rf(v )]+ Covk_, (w), f(e, )] 
_ ^-i( K '» v -)- | - CT ( e .)' c -.( w ' e i) (52) 



[Stl 9] 



( 12 ) ^2 0 0 2-2 7 9 0 1 2 

21 22 

a.I.M+i/W-j^HlW '■-.("'• v . ) +C7 ( e )" c m(^.«)) 

(53) 

0 = (m_ 1 (w)-m\(w))/a (54) 

im o] 

m,(iv) = £qj[max[rf,.| (•*),£/', Ml 

= m_,(w> <5>(P)+m',{ W } ®(-0)+a-v{P) (55) 



;j (w)= Far[max[4_,(w),^' (wjfl 



(56) 



• (w, «) = «[max[rf,., (wl rf, ' (w)], </(»)] 



(57) 



c,(w, e) = Sl/noxt/,., (w), </,' W] ((«)] 

i,.,(w) / c,_, (w, e)/|t(^)+ ^,'(w) /|c, '(w, e 



•(58) 



lefc-aT, di (w) ©#ft%ttJW-*z:i:tf-t?£S. 
LfttfoT, [I]ggrt©j&w£JH'&F r on UCAtlSfc 

[00 9 0] IpEI iminate?;! 30 

§Front fr£Rfc£U j£w*&£F r o n t £Ati 
Sfcl/^HMf'&lfc&jIU SKWtCF r o n t =T*M 

SfrXfSS 1 4}cfew^TfT'5o 
[0 0 9 1] -r^T<0^©a5£^fl5tt-^* s l?7U/ct 

MRXgS 1 2CH-3TjaS*JrcttSo 
[0 0 9 2)4^ **SBBfirt?f±, fflKH«««ti. 40 

fflg»*c m zmm&mc & i -car t, © t lts t>\ 
[0093] muti, ftmm.mn*m^?* mmm 



[0 0 9 4] JlffOWttflWBkbTa, ilffifcttUft, 

^feSo Ctxe.c07 P o-bXtfP.ottcii;, £<-5>#" 

jf©^*>aAilJgSi. »jfi«f©aA«ito*iRlKfia* 
-r§©15\ |RlUlSlSli:EHLfcWlRlU«Httf^6.n j f> 

maim®?- h h<o^mnm<r>^7t; hmmc®. 
utiles, ^©a^o^offliain^s^t^^en 

[0 0 9 5] fgMfJttlffS©^^^ 

(1) 2 0©Ht7-fl3©KS£D i; 2 OW^ycDilSE^© 
t@|!M&&Ri:©IS£. R=a-exp (-D/b) ill 1 
om\mm^fs (a, bttJER) 

(2) 2 0©^^[p|l;i6l^KiaH^tlTt/^tf^©ffi 

(c, ett^tSO 

(3) K»ft*&*-e#«LTV5i§£, ^EfcftKdJfc 
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mm\ut, R=f • wt^st^ (ftigis) 
( 4 ) nc^CiEH-rs^s^fDtap^iS^gr'fe 
iff. &m : ?<DT'&tuih"t!ibzm£ (g. hast) 

[0 0 9 6] *gBI#tttf*8i^ aiJSticDffSCfctfT 5 

[0097] cerate, ffiBumnwHtt, mas^is 

[0 0 9 8] flUfctf, Jfrf^ffiPStfD, !HIi:[p]#(cg2 

= f (D, c, h) TlfSnSo CCf, f Cx, y, 
z) {iffi£<E>|SI$n?& »> > WIA^ f (x, y, z) = 
Kyz/xtl^M»T«5 (KliSEK) „ 
[00 99] Of? 2 (DnffiMM) *#PJ3©H 2 O^M? 

[oioo] ri^a^j^^-^x/^xj eik©^ 

&£>*k 7W^'J7^^77G= (V, E) fcfe'^ 
T> 2 00£x, yJ&^fCjiS^XfcbT^ST'S 

5„ sre, r«ffiW7*-;vx^xj y\ naap^^x 

&£*jAXfcLTm£T'fr, JlHBP^AXtt, £«£© 
*f (X, Y) *ffl^t, XO^x*>P>YcD^y{C^5^ 
^tLT^tt'tS (H.C.Chen and D.H. Du, "Path se 
nsitization in critical path problem," IEEE Trans. 

Computer-Aided Design of ICs and Systems, vo. 12, 
no. 2, pp. 196-207, 1993 icffl^) „ 

[0 10 1] -T&fc-S, 0 2Kl3^t, 7*— ;vx^x 
it, jSM&Qtt (X, Y) &Jg£U X©j±>4 i fcYcO 

2^sj{cjis/^xtLTS*T#s^e., ens 

©/SX$\ ^'v7G4 0 0A^^£t ; tnii\ 
#;WSXl5£©»g£±&/£Cfc#7?£S 0 
[0 10 2] CCm j£Jl1=i©*f (X, Y) KAoT 
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fcf£U XlC-g-^nSS^S 2,&x' , x" fSKfci: 

fe < tt>*yeYl±^n^ny-hOA^te<fcO : Ui7JlcW{5 
LTi/^A^, tOf^li^FIMftfeOWito^ X© 
fe3*x^P>©#|BljIi;. YC&S^y'XOWfail©!^ 
MUSI'S £ 5 &&©lfl1^&U' fcU U* A>5>Xt 

Y*ttt>f8^fc££*u (=ir -x-y) ttz>o m 

10 [U] = (U, E [U] ) fc-TS,, ClT\ E [U] = 
[ (v. w) eE I veil, weu] T*&3o 
[0 10 3] S^tC, B3fc:fcV>T, lfcl=>G [U] 
tfJT^<ft©&J&"?*oT, Y©j£4 2fcW©J&©*-& 
52*0ut, MSG [U] fcAoT<SfeOi&jSt?$ 
ot, X0^4 1 Kn©M^5 1 5 I n t 

[ft 2 1] 

On/ = {v e C | (u.v)e £,u e t/,v <E C/,v (S r} 

[*2 2] 

20 /n=.{veK|(v, U )eE,i/ery,V(Si/,v<£ AT} 

[0 10 4] C©fci£, B^5>MC, ^©ffiSJtf&So 
[0 10 5] i. 0 u t t I n SJ«iSltl*}#fcf , 0 
u t©i£vfr?> I nWj&wiCHS^Xte&ftb&l/V % 

St, CO,fc3ftjSvS /ifi^wfCttLT, X©j£fr£ 
©WlRlilfc Y©^'\©WlRia* s lsI^F^ffi"?' ; 5>C- 

[0 106] ii. Ou t©j£vfr5Y©j£ylcM5^ 
JO X&fiFEEL&(,\, 

[0 10 7] i i i . X©j£x fre> I nCQj&vtilSS^ 
XfcfR£L£V\, fcU C©J:3%^X*^fi-r5i:-r 

st, jKvaufc^stiatfhtfa&ir, *£u©(B£ 

[0 10 8] H4«*Mf^©[ElSSi¥fB7jri®7n— 3=-v 
-h^itTl^. 04Kfe^T, S-TA^XSS2 1 

-ril]SS'lf^2 1 7*- ,rt/X/SX'lt?82 2 t^XtSt 
Z> 0 7*- ;l/X/^Xffi|R2 2t'tt, &7;t-;l/X^X 
40 m«[HlB**-r^-77±©2jS©ffl^<t-3Ta3E12 

[0 10 9] ^C#ffilHlSS^Xi! S 2 2(cfe^T, A 

7]^nfciHiK1f^2 ia^. 7*-;vx^x^$av^ 

^fffilsIS&WfffiXS S 2 3lCfe^T, 7*-;bX^X^# 

[0 1 10] 0 5«WfWlH]?g^XfiS 2 2©MS^ 
50 t7n-ft-hT*5„ CCt'ti, ^M^on (X, 
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Y) (C*fUT, 7^^'J'?i'^77G= (V, E) © 

[0 1 1 1] S-f^lel^tBXSS 2 2 atfcV^T, 
03tc^-rj;a(i:, ^HKG [U] 4 3£ttiffi-<r%o 

k-jic ffiftmmtmTMs 2 2 mc*j 

!/>T, gP^HSSG [U] 4 3^IiabT^2©^[HlifS 

[U] 4 3*fgl £0gPf>[HlgSCffla-r5^7G' 6 1 
fT5o #fC!^[Hl$}gf^MIgS 2 2c K&^T, 
^77G' 6 1 ©j&fr^y 4 2'\©&3:^:T®;DI^, 
ftt>9iC^7G" 6 2©»tS-rSjS^P,y 4 2^\©K 
E G 1 £Wt£o £ £>(^ I n5 1C^f.^77G' 
6 1 ©j£(cA3«EG 2©ffi|!iE G 3*, I n 5 1 
fc*flST«>^-77G" 6 2©^t<D^cWtSo £*3, 
^77G' 6 1 O&60u t 5 2 ©j^tAStSE G 4 

[0 112] ?77G' 6 1 Kfel/^Cfrfc&v' 

V^^ttifcDs *77G" 6 2(c33^T|fTfc&V- 
X^Snfc»3 Lfci:£t4, ^0<fc9%;StiitHCJiic 

7G' 6 1 fcitf G" 6 2©*(CS/y^V-X;^#£ 

'J7^^77^ G< (X, Y) >t%to 
[0 1 1 3] C©?'57C< (X, Y) >(C*tLT, J-X 

[0 114] (i) G< (X, Y) >(Ci4, XV&xt 
Y ©j& y =&HB#(Cji;g>AX{4#£ L&l/\, 

[0 115] (ii) kW?? G\C&i2>AXX\ X© 
j£fcY©;££[lBf(CjI?>&^t>©(4, 4TG< (X, 
Y) >\Z.nt£t^o 

[0 116] (iii) G< (X, Y) >tCf#fit-3H« 

^x&, cncMfS-rs^x (MZtitm^-) vn. 

[0 117] Ltdf-iT, G< (X, Y) XCfet^T? 

(C^T, XW^tYW^fEpSfCjffie.&W^XWiiA 
>I^©S4"Sc>t£j£*>>/cC kfC&3 0 

[oi is] m7 te±ftLrz&m*mtcirmm®i&tt± 

*>, SP#@gffl88KMIgS 2 2 cKfe^T, 3J1 ©95 
^•0|iSCfflS-ra^7G' 6 1 ©£fr?>Y©£4 

©&%£Ti& 0 l&i*, ttfc> t> KW, 2 (Dgp^-niK^ffia-r 
S^77G" 6 2©ttfS"f 3j£fr£>Y©j&4 21C&EG 
5*Wtii5o ^LT. G" 62£rG' 6 1 ICfflmL 
fd£, G' 6 1 OiA^Ou t 5 2©j£tcA5ftE G 6 
fflSlE G7^> WfS-TSG" 6 2O^50ut52 
©j£(Ctttt3o I n 5 l©j£frP»G' 6 l©j±f(C 

AS&^TIRDRS^, TCfcDtC I n 5 lfr&G" 6 2 
©, *tlS-ri>^tKEG8CWtll^S 0 

[0 119] H60iTtt, S 1 ©sp^mKicffla-rs 
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?77G' 6 Hi, S?l ©J&4 1 ttflC I n 5 1 fcitf 
Ou t 5 2 ttmStVOS*). frO, 12©^42 fc« 
BM&£nT^&V\, Sg2©gP5>lH]S§tCffl^-r5y 
77G" 6 2 li, ffi2©£4 2*«fct?I n 5 1 tmffilE 
tlTfeO, fro, m 1 ©J&4 1 fcitfO u t 5 2 k(4j$ 
SSftT^&^o C©$gH, 151©j54 Ub^H2©jS 
4 2£ftfr5^X# i #ffiL&l,\, 
[0 12 0] 7 ©0TO4, m 1 ©^®KKffla 

f5?77G' 6 1(4, fBl©J&4 lfeitfOu t 5 2 
/0 £&^£ftTfct>, AO, S2«j54 2fc£tn n 5 1 
tli^ftT^Sl/\ m2©gP>>I5IS§tCffi^f 5 

?77G" 6 2(4, f52©£4 2Mt>"(C I n 5 1 
Ou t 5 2 k&SjcSftTfc?), frO, mi ©J&4 1 fcfi 
8Sc2nT^&V\, £©*££, §?1©j£4 lfrSgl2© 
j±>4 2(C[6]A^^X^ffib%>/\ 
[0 12 1] UCF, #*«^lB£$53HHIS&£jS£ii 

[0 12 2] ffi£?'<Z£T<D7*-)l>Z.AX(Dm& 
(4, j£*£©*f©»£F = [ (X i , YD I i = 1 , 

20 2, -, f] ici^ti^tiiio ?cr% GA^cne 
£t©7*- ;vx/^x«£-rsfc46t, ±as©^» 

(X, Y) (6F) (C^LT^Dil^o C©£ 
t, G*MLTG<X, Y>*ffSIBf£:, U©j£tfft 

tisnr^s^p., (x, y) unnn ex* , v ) 

(£F- [ (X, Y) ] ) £\ U*ffl^T^©J:^(cfi 

iE-r* 0 

[0123] I. x' nu*f©fc#:x' nuojS 

T\ IfigAWc&^V^V-XlC&P.-fKG^, Y 

jo [0124] ii. y' nu+ffflt^: y' nu©j& 
r\ jfiH*Wc:a:S'y^y-xk:ft6-ricG<x 1 y 

[0 12 5] <^$, HSrSttSmi©*^ (X' , 

y' ) , MSf^nftw* ex" , y" ) tm-o wzfr 

C, G<X, Y> (C&t^T, X" ©iSPfS^lg^lRlji 
!4^^L, Y" ©j£M«IS.5#faii i E>&t\, G 
tfev^T, x©^,kY©*?r|W|B#ti:ffi5/^x©^*P 

(X, Y) , X' ©j^fcY' ©jfi^lBjBfCilS^X©* 
(X' , Y' ) fcSU G<X, Y>CfeK, 
40 X" ©j^tY" ©^HBftjiS/^X©^^?' 

(X" , Y" ) tS-To C©tt, P' (X" , Y" ) 
iC^tnSHO^Xfe, P (X' , Y' ) ©ifftfr©^ 

x(c*tf5-r5 D -r^tj^, p ex' , y' ) ©/^xt^f 

jS-rS^Xl?, G<X, Y>{C??St-5fe©C4, P' 

cx" , y" ) ctsns. ?-nf*K., p (x' , 

Y' ) «nOG«/U-(;\ P' (X" , Y" ) (C^^tl 

[0 12 6] LfctfoT, G< (X, Y) >(C*fLT 
(X' , Y' ) fcflB«g»itfts*tfoT#&ftS^ 
50 7*G" k^-Tfc, G" T'(4, P" (X" , Y" ) ©/^ 
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X# 5 £TI&£2ftTV£ft->£>, Gfr6P (X' , Y' ) 

[0 12 7] ( i ) G" fCJ±, P (X, Y) KSfS-tS 
^Xfc, P (X' , Y" ) }C»fS-4-S/^Xt#ffiL4 

[0 12 8] (ii) G<X. YXirfelt^/UT'P' 
(X" , Y" ) WO^Xtt, {c#S-TSo L 

fctfoT, GKfetfSP (X, Y) , P (X' , Y* ) 

[0 12 9] (iii) G" EMtSJfO^Xfe, Ctl 
tC»jS-rSfc<0* n G<X. Y>£#fcU LfctfoT, 
Gtfe#ffi1-5o 

[0 13 0] COCfcfrS, ±aLfcy97»S9B*fP 

^T©7*-;l/X;U«£Lft^77^G*= (V 
*, E*) fcfSt, G* = (V*. E*) ±£>AX 
fc, 7t«^v7G= (V, E) (D/<iXi:£>WtC{i, #0 

[0 13 1] (i) ifOW (X, Y) £F£MLTt, 
G*±K«s XOiix tY0j^y^|W|^ffiS^X(4# 

[0 13 2] (ii) FT?»e«n*7*- 
£D^T0G©^X9\ G *tC#ft"^"2)o 
[0133] (iii) G*IC&£?ZZ<D^X&^ Ztl 

[0 13 4] C(D®mZ. &<0£5l£, gtCttfff 

[0 13 5] F= [ (Xi, YO I i =1. 2, -, 
f] KftbT, G_ (1) =G<X_ (1) , Y_ 

(1) >, Gi=Gi-i<Xi 1 - 1 , Yi > (i =2, 
-, f) fc-TSc CCX\ Gi-i<Xi Yi i" 1 > 

(i=2, -, f) ti> i^Gi-ifcttLT, (Xi 

yx-m, (Xi 1 - 1 , Yi*- 1 ) (i = 2, -, f) a, 

(Xi 1 " 2 , Yi 1 " 2 ) ICttLT, (Xi-1 1 " 2 , Yi-i 1 " 2 ) 

[0136] CcDUi-itt, Gi-i = G_ (i - 2) <X 
i-1 1 " 2 , Yi-i i - 2 >±T\ Xi-i'-zOj&frSWWltiliifc 
Yi-i 1 " 2 <D^(D^M<D^U Jb^ffif £ J&OtH^ 
5, XiM i - 2 ©j&£Yi-i i - 2 0j&£liDl^fcfc©T*& 

[0 1 3 7] G_ (0) =G, X_ (1) " (0) =X 
_ (1) , Y_ (1) " (0) =Y_ (1) frStiUi* 
T\ «■ (Xi, Yi) (i = l, 2, -, f) WtLT, 
Gi=Gi-i<Xi i " 1 , Y\>-i>*^tftirz>W!tt*m t )M 

u Gf**»ens 0 cntc^o, FT'jg^naci 

CD^T^^Xcom^P (F) =UiP (Xi, Yi) t 

■ma, Gf±Ktip (f) tMfS-rs^xti^^ 
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?\ G£0P (F) JW^O^Xti, *ffS1"5t.O* ? Gf± 

[0138] on 3 commmm) *mmm 3 

ffiti, s2lfM^«lHlKA^, 7^-;bX/^X^r»tH-r5 
yjmtc&z&ore&Zc ttffl^nft7*-;vx/^xti, 

[0 13 9] »2O*fl0Ki-Wi?K:»^ftJ:5U:, 

ritaw7*-;i'X/^xj ti, mwMmm\mt% 

^i"J-y^7*77G= (V, E) tCfc^T, 2O0)S 
x, y ?:fBlB#CMS^XfcLrSa-et5o 
[0 14 0] AND^'-MCfctfafi^ffi "0" 

fcn¥0\ AND-y-htCfcttSM^W "1" ©i^fc, 
h Ci --<£> A7J tc ^ A & tlT fc tHj] *^ 

AND, OR, NAND. N O R(D&7— V tCti, ff?ffl 

M^CfeS„ CtUdtfLT, -O^-^T'ti "0" 

" i " ov^-rtit>sij»M^"efeo, x o R-y- ht?c± 
"o" "i" ov-rnfe^*Mi^T*feSo -raf^s, 

AND, OR, NAND, NORcD&y-K fc^OF-f 

[0 14 1] *CT% CtlSO^y-htCRILT, MAS 
fil^O©Ktff*S»*o flia.tfBI 1 1 Efe^T, z = 
"1" Ottti, ■Jyrt-2G4<Dltim % "0" tc& 
J0 A N Dy- h G 5 (Dttifj c A" 5 "0" tC&S 0 COfc 

46, eflUi^Kcfcf), z= l«c=0£ag<o Lfctfo 
T, c = l©i:#tiz = 0T'$So &fcs coKti, 

[0 142] AND. OR, NAND, NOROgy- 

tea, mco^xoxtiwmwiM^X'&ttftiimzz: 
h\ cint^LT, ifiiJWH^^jiS^xA^rSttfk^ns 

s/^xft^ttft^ns^s^ws-rstii, 

[0 14 3] ^CT\ ^-77G= (V, E) Cfe^T, 

^sijaifi^^ffiiM-r si&ay- m^©§^ e = ( v , 

50 ^ffj wtcASffiOSe' = (u, w) lC$m 
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(€#) He t (u) tLT, Net (u) =st* 

[0 1 4 4] N e t (u) Ol^sft u«Wcfc7r 
V 7 7 h fcfira, **i*'SdfflHl# LTBUOiftay- h 

st^-rso *ct», #SMi^©?mfk*m-we> 

1 1 {CfcVT, 35 1 ®y- h LT©y- h G lrt© (v 
1 , w 1 ) ©rgtt{fc*fB±, z = 1 t4«Ne t 
(u) =1T'&3#, Cft(oty-I~G4©A?Ja = 1, 
y-hG6©A7Jc = 0lc£&Si3:£Citf-??t£ o % 
0-?Zt, c=l4f.(fz = 0T*S5^6, f 2©y- 
hi:LT©ANDy-hG6rt©& (b 1 , yl) Og 

mtm^c = 1 1 z = i ti±Mi£*-r, ^lisc 

fctftffr*. "Tftb-S, « (v 1 , w 1 ) k«[ (b K 
yl) i^l^crSttft^-frSil fc{iT?SftV^©7?, C 
n£>©4£&|B]BSJ;:il3 J; o^Xte, 7*-;bX/Ur' 

Cv 1, b 1) (aotJttftSo 
[0 14 5] H8ti*J6WOS3©*6i^j(lK«S7* 
-;bX^xam7J^^7P— 3=-v— h-e*So 0 8 

3 1 ©ATjSrff^ JfclCiHgfcfritetljgS 3 2K45^ 

t, #y- ncfe»t**»j»«^*?sHt{tr*ffl*©^ 

g*ft*?*5&r&c Enc= (unc, wnc)*y- 

h pwfc-cxjjtftEfamfm n c s tcwis-rs &© t 

U Net (u) =n c s*fe&i&ffit*&&<Dm& 
tRE (enc) = [(vnc, wnc) EE] 
T= Net (u) =nc s «, EflHtmc <fe o T, 

[0 14 6] ^LTffi^fbf'/fiStHIgS 3 3C^> 

So fe^y- h G ©A7J c <Dm* G ©MPfa*t cslcL 
fcfcU GCIicWOA^b«5tt5„ C©£: 

y- h G rtO c #HHW« n c s {cttJSf- S«£ e 
nc' = (cnc, ync) tlT&t, RE (en 
c') = [(bnc, ync£E)] ©£•& ( b n c , 
ync)liNet (c) = n c s^ttMttW 
&s K (vnc, wnc) (6RE (enc) ) fcS 
(bnc, ync) (£RE (enc' ) ) tilBRKrg 

WtqJJItJ:-3TSi)iinr^^©ma-^s u c (v) t-r 
{S*f (vnc, b n c) te?*- /l/X/SX^JiS 

[0 14 7] Sft> lOCKencESLT, 

to (m) mmwv-ezz-frz^ -r^T©j&*f&mtti 



(16) ^12 0 0 2-2 7 9 0 1 2 

30 

tCtli. 0 (m 2 ) ©fUMT'T'ffS,, 
[0 14 8] 

[0 14 9] *«@S©^fflS}Cfe^T, 7*- ;V 

[0 1 ] *mmom 1 ©^m-s^sjis^ttiw 

ffi^-T 7 o -v - h T'fe 5c 
[0 2] 7^- ^X^X©t§^ig*^0T^5„ 
[03] ^MM©y57%^-t0-efe5„ 
[0 4] *?Si3©^2©^ffifl5Slt115[HlS§I¥ffi73!S?r 

[0 5] H4©@BIWii£fc:fctt5!Sffi®fc£j^S 

[06] SMm©y77^-r0Tfe§„ 

[0 7] gH&©y^7©ffi©Wfc*rigT?ifcS 0 

[08] 3 <omimmc&z7*~-)ix ax 

[0 9] iiSHK©— ff!I^Si"0t?fe5o 
[010] 0 9©ls]SS^-r7-9--f 7U 7^^77*1 
•t0T'*§o 

[011] 7*-;ux/<x*#«yt&g@&£ir<'rH-e* 
jo [01 2] ffiiiiH«i»«*^-rs^ft*^-r7a-^ 
[01 3] mmffitomz'j^&jrm*myu-* 

1 1 mmm 

1 2 ttfil^flf'lf^ 

1 3 ffiHMflHlt*! 

2 2 7* — ;l<X^Xli$g 
4 1 Iff 1 ©/& 

40 4 2 §12 © 

4 3 fg 1 ©g[^[Hl£g 

5 1 Mln 

5 2 l&Out 

6i hi ©gp»iE]f&Kffii3-rsy97 

6 2 mz^w^mmm^-t^f'yy 
200 7+m^u -^y^ 

g i hi ©y— h 
g 6 h 2 ©y- h 



-16- 




-17- 



(18) 



Wffl 2 0 0 2 - 2 7 9 0 1 2 




1 1] 



[HI 21 



300 

i' 
i 



"ui — ' 



(iD 



*HBB«rtt 
tS« _ 



F 2G132 AA01 AC11 AD07 ALII 

5B046 AA08 BA04 JA01 
5F064 HH06 HH09 



-18- 



Searching PAJ 



1/2 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2002-27901 2 

(43)Date of publication of application : 27.09.2002 



(51)Int.Cl. 



(21 Application number : 2001-351885 
(22)Date of filing: 16.11.2001 



G06F 17/50 
G01R 31/28 
G01R 31/317 
H01L 21/82 



(71 Applicant : MATSUSHITA ELECTRIC IND CO LTD 

(72)Inventor : TSUKIYAMA SHUJI 
TANAKA MASAKAZU 
FUKUI MASAHIRO 



(30)Priority 

Priority number : 200035541 7 Priority date : 22.1 1 .2000 Priority country : JP 

2000360629 28.11.2000 JP 

2001001075 09.01.2001 JP 



V 



sii n 



~"±. 




(54) METHOD FOR CALCULATING DELAY DISTRIBUTION, METHOD FOR EVALUATING CIRCUIT AND METHOD 
FOR EXTRACTING FALSE PATH 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve estimation accuracy by 
taking the correlation of performance between pieces of wiring or 
elements into consideration in calculation for a delay distribution of 
an integrated circuit. 

SOLUTION: Circuit information 1 1 , performance distribution 
information 12 on wiring or elements in the integrated circuit, and _ 
the correlation information 1 3 of performance between the pieces of R£ 
wiring or the elements are inputted (S1 1). A calculation point is L; 
selected (S12), and a delay distribution at the selected calculation 
point and the correlation of the delay distribution in a partial circuit 
including the calculation point are calculated on the basis of the 
performance distribution information 12 and the correlation 
information 13 (S13). 



i.2 



T 



r 



m 

XT 



sis ( 



14 



mi. 



|3 



LEGAL STATUS 

[Date of request for examination] 10.05.2002 
[Date of sending the examiner's decision of rejection] 29.1 1.2005 
[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 2005-025270 



http://www1 9.ipdl.inpit.go.jp/PA1 /result/detail/main/wAAAiTaORvDA41 427901 2... 2007/08/20 



Searching PAJ 



2/2 ^-V 



rejection] 

[Date of requesting appeal against examiner's decision of 28.12.2005 
rejection] 

[Date of extinction of right] 



http://www1 9.ipdl.inpit.go.jp/PA1 /result/detail/main/wAAAiTaORvDA41 427901 2... 2007/08/20 



